Fruits of persimmon are considered as one of the health promoting foods which has been established as one of the major fruits in Korea. Persimmon is one of the fruits processed mainly by drying. Quality characteristics of dried persimmon prepared with different fruit sizes of cultivar Sanggandungsi were investigated. Smaller sized fruits showed significantly high weight loss as compared to bigger ones due to drying. On the other hand, bigger sized fruits possessed significantly high value for hardness after 35 days of drying. Size of fruit was not found to be vital for soluble solid contents of dried fruits. One of the important bioactive molecules of persimmon fruits (tannin content) is significantly high in bigger sized fruits as compared to smaller ones. Significant differences in various parameters among different sized fruits indicate that, physicochemical characteristics of dried persimmon fruit could be affected by the fruit size.
INTRODUCTION
Persimmon (Diospyros kaki Thunb.) fruit is rich in health promoting substances. It contains health promoting bioactive compounds like, ascorbic acid, condensed tannins, and carotenoids, which have antioxidant properties (Rao and Rao, 2007; Shahkoomahally et al., 2015; Fu et al., 2016) . Consumption of persimmon fruit could be useful for the prevention of atherosclerosis (Zhang et al., 2016) because of its plasma lipid-lowering ability and antioxidant properties.
In China, it is widely consumed against health problems such as coughs, hypertension, dyspnoea, paralysis, burns, and bleeding because the fruit is rich in nutrients such as vitamin C, vitamin A, calcium, iron, and phenolic compounds (Nicoleti et al., 2007) . It also shows inhibitory effect on human lymphoid leukemia cells, mutagenicity of C-nitro and C-nitroso compounds (Achiwa et al., 1997) as *Corresponding author. E-mail: ildookim@hanmail.net. Tel: +82-53-950-5707.
Author(s) agree that this article remains permanently open access under the terms of the Creative Commons Attribution License 4.0 International License well as the incidence of stroke and the extension of the lifespan of hypertensive rats (Uchida et al., 1995; Xie et al., 2015) . Reports suggest that consumption of the persimmon fruits is good for human health (Lia et al., 2013; Butt et al., 2015) . However, regular availability of fruits is difficult since persimmon is grown only in a particular season in specific climatic regions. Moreover, some consumers are reluctant to buy fresh fruits because of the possibility of having its poor quality when consumed fresh (Byrne, 2002) . Such circumstances favor producing high quality dried fruits.
Drying is one of the oldest methods of food preservation (Dehydration, 1998) . Fruits can be dried to preserve and allow them to be available during the period, when fresh fruits could not be harvested. The dry fruits may retain the characteristics of natural products, offer reduced transportation cost due to reduced mass, and resist growth of mold and other microorganisms which cause deterioration in fresh fruits (Marques et al., 2006) . Drying of persimmon fruits also reduces the astringency that comes from the phenolic compounds of some varieties. Astringency and color have been reported as important quality characteristics of dried persimmon (Akyildiz et al., 2004) .
Persimmon, one of the best health promoting fruits, is processed mainly by drying. Few reports have been published describing the effect of drying on some fruits. However, there was no published reference report describing the quality characteristics of dried persimmon of different fruit sizes. The objective of this study was to investigate the quality characteristics of dried persimmon of different fruit sizes. The present study may provide information about selection of proper sized persimmon fruits, for drying.
MATERIALS AND METHODS

Preparation of dried persimmon
Persimmon fruits were dried following the method of Kim et al. (2014) . The fruits were washed with tap water and peeled off manually using a peeler. The pedicels of peeled fruits were tied to string and hanged for natural drying. Before peeling and subsequent drying, the fruits were divided into 4 categories based on their mass as: S-1 (200±5 g), S-2 (240±5 g), S-3 (280±5 g), and S-4 (320±5 g).
Seven fruits were tied on 1 m long strings and 2 to 3 strings were tied together while hanging for drying. The strings of persimmons were hung under the eaves of a roof, where they got plenty of sun and breeze but were protected from rain. The strings of persimmons fruits kept for drying were hung more than 3 m above the ground. In the present experiment, fruits were dried for 35 days. Average temperature and relative humidity during the fruit drying period were 7.2°C and 78.79%, respectively.
Fruit weight and soluble solid
Weight of raw and dried persimmon fruits (with pedicel) was measured using a digital balance (GT 480, Ohaus, Florham Park, NJ, USA). Soluble solid content was determined using a refractometer (RX-5000α, Atago, Tokyo, Japan) and expressed as °Brix. All measurements were made in triplicate and average values were reported.
Determination of moisture and hardness
Moisture content determined was measured following standard method (AOAC, 1995 method 950.46). The weight loss was calculated by subtracting the weight of the fresh peeled fruits and the weight of the dried peeled fruits, dividing the difference by the weight of the fresh peeled fruits, and then multiplying the quotient by 100. Hardness was measured using rheometer (Compac-100, Sun Scientific Co. LTD, Japan) under the following operational conditions: test type, mastication; adaptor type, circle; adaptor area, 0.20 cm 2 ; and table speed, 60 mm/min.
Color measurement
L*(lightness), a*(redness, + or greenness, -), and b*(yellowness, + or blueness,-) values of dried persimmon were measured using a chroma meter (CR-300; Minolta Corp., Osaka, Japan). A Minolta calibration plate (YCIE=94.5, XCIE=0.3160, YCIE=0.330) and a Hunter Lab standard plate (L*=97.51, a*=-0.18, b*=+1.67) were used to standardize the instrument using a D65 illuminant. Color values were measured directly on 3 zones, of each dried persimmon and average values were reported.
Tannin content
Tannin content of dried persimmon was analyzed according to the method described by modified Prussian Blue assay (Graham, 1992; Price et al., 1988) . One hundred milliliters of sample extract was added to 3 mL of distilled water, centrifuged at 10000× g for 15 min, and supernatant was collected. Absorbance was measured at 700 nm using a spectrophotometer (Hewlett-Packard, model 8452A, Rockvile, USA). The total phenolic contents were calculated from the calibration curve prepared from the absorbance of gallic acid standard solutions (Park, 1999) . After which, phenolic content was expressed as tannin content.
Statistical analysis
Data were subjected to analysis of variance (ANOVA) and differences between means at P<0.05 were analyzed using the Tukey test. The statistics package version 4.0 (Analytical Software,Tucson, AZ, USA) was used for statistical analysis. Average values of triplicate measurements were considered for statistical analysis unless otherwise mentioned.
RESULTS AND DISCUSSION
Weight loss
Four sorted persimmon fruit samples for each group with average weights of 200, 240, 280, and 320 g were peeled and dried at natural condition for 35 days. Weight loss of peeled persimmon at the end of drying was significantly (P ≤ 0.05) high for fruits of lower weights, S-1 (55.5%) and S-2 (55.7%) as compared to that of S-3 (52.0%) and 2) Each value represents mean±SD of triplicate measurements and value with different superscripts within a column indicate significant differences (P ≤ 0.05). S-4 (49.8%) ( Table 1) . Lower wet loss, in the present study, in the bigger fruits might be due to higher dry matter contents in bigger sized fruits. Results of Tittonell et al. (2001) suggest that, bigger sized leaves contain more dry matters as compared to that in smaller ones. Moreover, the weight loss increased with a decreasing sample size of apple fruit slices (Van Nieuwenhuijzen et al., 2001 ).
Hardness and moisture and soluble solid contents
Hardness of the small sized fruits was significantly low as compared to bigger fruits ( Table 2 ). Hardness of S-4 (1.56 Kg/5 mm) was almost three times higher than that of S-1 (0.5 Kg/5 mm). The reason behind higher hardness value in bigger sized fruits might be due to, higher dry matter content in them. The results are in agreement with those of Tittonell et al. (2001) which suggest that, bigger sized leaves contain more dry matters as compared to that in smaller ones. Moisture contents of S-4 (50.1%) were significantly higher than that of other samples (Table 2 ). Higher moisture content in the bigger size fruits might be explained by the fact that, a smaller sample has a larger surface area/volume ratio as compared to the larger samples (Van Nieuwenhuijzen et al., 2001) .
Fruit size could directly affect drying characteristics such as drying rate and moisture diffusivity in blueberry (Shi et al., 2008) . MacGregor (2005) found that under similar drying conditions, larger fruits of blueberry took longer to reach the final moisture content than smaller ones, but the larger berries had a higher mass-losing rate than the smaller ones. Sample S-3 (34.1 °Bx) contained significantly high soluble solid contents as compared to other samples (Table 2) . Blažková et al. (2002) also found positive correlations between the weight (size) of fruits and soluble solid contents.
Hunter color value and tannin content
Color value of the dried persimmon is known to play an important role in the consumer's acceptability. Hunter's color value of the dried persimmon of different size is shown in Table 3 . S-4 possessed the highest (36.5) value for lightness and yellowness (26.2) while S-1 scored the highest value for redness (16.0). Fruit color changes to yellow or red according to kind and amount of carotenoid as persimmon matures and dried persimmon surface possesses more redness than unripe fruit (Kim et al., 1986) . The highest tannin content was found in S-3 (0.1%) followed by S-4 (0.09%) ( Table 3) .
Tannins are one of the important bioactive molecules present in persimmon (Ahn et al., 2002; Vázquez-Gutiérrez et al., 2013) . In the present study, bigger fruits were found to contain higher amount of tannins as compared to smaller ones. Results of the present study Each value represents mean±SD of triplicate measurements and value with different superscripts within a column indicate significant differences (P ≤ 0.05).
3) L*, lightness (100, white; 0, black); a*, redness (-, green; +, red); b*, yellowness (-. blue; +, yellow).
also agree with those of Roby et al. (2004) who also found higher tannin content in bigger sized wine grapes.
Conclusion
Different size of persimmon fruits varied in their physicochemical characteristics. Weight loss due to drying was high in smaller size fruits. Hardness value was high for bigger size fruits. However, soluble solid content was not found to be affected by fruit size.
Tannins, which are one of the vital bioactive molecules in persimmon, were higher in bigger fruits than in smaller ones. Results of the present study provide information about selection of proper sized fruits for drying. Overall results of the present study indicate that, physicochemical characteristics of dried persimmon fruit are affected by the fruit size.
